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As an important component in supramolecular chemistry, the tranfer of chiral 
information based on noncovalent interactions has attracted much attention. The 
expression and tranfer of chiral information not only play a key role in natural living 
organisms, but also improve the understanding of the origin of chirality, and can 
achieve goals such as chiral aggregation of supermolecule, preference of molecular 
conformation, chiral template synthesis of polymers, and asymmetric catalysis. 
Secondary structures such as helices, sheets, and turns are important in protein folding, 
which is mostly directed and stabilized by hydrogen bonding and the hydrophobic 
interactions of side chains. Scientists are constructing bioinspired systems by utilizing 
the self-assembling properties of short peptides. Various strategies have been 
imployed to design secondary structure mimics based on short peptides. 
N-amidothiourea, or aza thioamide, with constrained conformation, favors specific 
intramolecular interactions, and also serves as anion receptor. The combination of 
short peptides and amidothiourea may offer new insights into chirality transfer. 
In this thesis, a series of N-amidothiourea receptors were sythesized, with 
conjugation of short peptide containing a single chiral center. The chirality transfer in 
receptors and their anion complexes was investigated by UV-Vis absorption 
spectroscopy, circular dichroism spectroscopy, NMR, and X-ray diffraction. The 
number, position in peptide, and rigidities of achiral amino acid, and the N-terminal 
substitution of peptide chain that impact chirality transfer were investigated. 
The thesis consists of four chapters. 
In chapter 1, research progress of chirality transfer in short peptide derivatives 
















anion receptors were briefly reviewed. On the basis of the previous work in our lab, 
the research objective of the thesis are presented. 
Chapter 2 describes the reagents, instruments, and methods that were involved in 
the thesis. Syntheses and characterizations of ca. 12 receptors were also described, 
which mainly contain varied short peptide conjugated N-amido-N’-phenyl(thio)urea. 
Chapter 3 reports the long distance chirality transfer in these short peptide 
conjugated N-amidothioureas containing chiral phenylalanyl residue and achiral 
glycyl residue. 
1
H NMR and CD spectral data indicated that the Gly spaced receptors 
could allow long-distance chirality transfer from Phe chiral center to the 
phenylthiourea chromophore via intramolecular hydrogen bond. Upon binding to 
anions, N-(N,N-dimethylphenylalanylglycyl)amido-N’-phenylthiourea (1a) expressed 
chiral information at thiourea binding site better than the receptor itself, because the 
binding complex established new hydrogen bonding network and hence a more rigid 
structure. While other receptor-anion complexes failed to sustain the chirality 
expresssion at thiourea site. These observations suggested that in the thiourea scaffold 
connected to Gly, the chiral information in Phe residue can be expressed to whole 
molecule through intramolecular hydrogen bonds, the hydrogen bonds can be 
competitively replaced by anion hydrogen bonding. If no new intramolecular 
hydrogen bonding network in the receptor-anion complex occurred, the chirality 
transfer will be suppressed. 
Chapter 4 investigates the impact on chirality transfer in whole receptors and 
their anion binding complexes when the amino acid residue near thiourea moiety 
changed its rigidity and peptide N-terminal substitution group changed. The 
investigation suggested that, in a molecule containing only one chiral center Phe and 
an achiral residue such as Aib or Gly, the molecule itself affords long-distance 
chirality transfer when Phe situates at the second residue from C-terminal; and 
N-terminal of the chiral residue conjugated with carbonyl group enhances the chirality 
















situates at the third residue from C-terminal, the chirality transfer directly relates with 
the amplitude of rigidity of amino acid residue spacer. When the receptor contains two 
chiral centers, their impact on chirality transfer into thiourea functional group needs 
further investigation. The binding of anion and rigid receptor broke original 
intramolecular hydrogen bonds, and suppressed the chirality transfer. Thiourea 
receptor containing both Phe and Ala chiral center can achieve better chiral 
information expression on thiourea-anion binding site than the receptor itself, since 
Ala has similar properties to Gly and is close to thiourea group. 
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